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(57) Abstract 

Acylating agents comprising: (A) a 1 ,2-dicarbonyl compound or its hydroxy-reduction derivative; (B) an enzyme; and (C) at least one 
compound selected from among (cl) metal compounds and (c2) imide compounds such as N-hydroxyphthalimide. As the 1 ,2-dicarbonyi 
compound ot its hydroxy-reduction derivative (A), use may be made of biacetyl, 2,3-butanediol, etc. As the metal compounds (cl), use may 
be made of a cobalt compound such as cobalt acetate. An acyl group can be efficiently introduced into a methine carbon atom by treating a 
compound carrying a methine carbon atom such as an adamantane derivative by the above acylating agent. 
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9 v& if <Dmm&4 ~~ 2 o ($f*L<«, 4 ~ i o ) mm&mmm 

m < fc tK X 3§ & «fc T* 0 ft ^ * if 0>J * T t -5 0 

*isM5Z{* (A) ^^ffiSli, ^T^SK l ^e/WcM LT, #Jx.tf. 1* 

iL<!43~l O^^tStfcS. 1, 2 -^/^-/Wb^Xte-*: 

io (b) <D®.m&\-±, &mmm 1 ^-^i-^ru-c, o. 

£t± l^rfrU-t) , L< fi l ~ l o o^e/K $<bi££?£ 

^mit^m (en (o^^sii, tisi i ^-7w-*t lt, o 

15 .00001 — 1 ^-/K £f * L < & 0 . 0 0 0 1 ~ 0 . 1 ^E-/K £ bl- 
»*b<fi0. 001~0. 0 5*/Ve^-C*>5„ >f 5 K-ffc-g-flfc (C2) 

oftffllli, t»SKi*>n:StLT» Wttf, o. ooooi-i^ 

/K if* L < f± 0 . 0 0 1 ~ 0 . 7 ^E-yb x $ L < 0 . 0 1 ~ 

0. 5^-/Vg^-CfeS 0 

20 #3&PJ<£> Effete, i§?£, #*i&ilE*-?fT:b;K5, WIHttt, 

5 K> v?^f^;U7? K (DMF) . JJ/WlrhT^ FftifO 
7 ? Ki ; t-y^y— /K t — T ?;V7^="- /V & <t* T ^ — ^Sg 
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VXtfcikfom : - h n-<^i?^ % ^fn>^y, - h n ^ * is ft if<Z> 
^hn ; g^K^^/u^ if^^^^^S ; v^^-/i^ 

y ^ft iftf> = h V h y 7/u*i3 * ^^i"<^-tf if <o^o ^^-fb 

*3g w to # m tt Jt & ft a fp & -e & o r 1, r m r ^ /Mts/s a>m 

10 ;LWf, 0 — 3 0 0t N L<tt30~2 5 0t, £ fcfcjif * L < fct 4 

0 — 2 0 0 tgST'feO > il^ 40 — 1 50 tSlTS^tSI^ 

3*£-^r± % 1 — lOOatm (0U£f:£. 1. 5 — 8 0 a t m) 

,^L<U2~70at mUmX*$>Z> 0 SJ^B#F«1f*s &J&?fi£&tfI± 
15 ^KJ&CT, tftfxtf, 3 0^-4 8^Ppia^W^B*^jg^{-^^-C# 

, mmv^m. #jjttf, ass, ^s. tttb. wats* # 7 



WO 99/41219 



PCT/JP99/00567 



26 

&mm (ai) ZTi/^it-tZ) t , «sHttJ-r *>/ns^*A*ti/fcr^A' 

R c \ R*\ R"l:j3lj6t Kn^fv'/UXU't Kp#V^f;vl© 
25 ) , 7 !) -/H (#l;Ui\ 2, 4-y=Ft3 7i-;H/^) * T 7 
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^•/K t-^F^f^^f^, 2 h^v-^ 2, 2, 2 

— }» y >jr a C2 3i h f^K t*^ (2-^nni h^i/) ^^/K 2 

tf, i h i/3i^^ N 1 - * 1 - h ^ ^m^/K l-^y 

:7°u jtf^ frc^/V-, 2, 2, 2 — b y n n if ) , f V?t 

^n^/ugftif^Ci^jmJKar vvvg ; T-fc hTir^/v^ ; -<^yV 
& * h * i/UnsiS — ;K ^ h =*f # # ~ /K t-T'h^^ 

t^i^o^/v;*-* v*^#=./was* if) > BtftXtt^it**^^*^ 

*7 * /V'S* if) . e;7!)-^*^7-fyw^a (0ii*j:£ 

y 7^-/i^v^ y if) *if, #^rtfct ko^wvs <t k 
^^n^^^y-7^^, n^dr > y -7 s " >\ -<^s^ y 7 s if ) * 
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R<\ R d \ R-M^*3lt5T5: /m<D&m&t Lttt, HUlfit 

R c \ R d \ R-'fcfclT* A/Vt^WH©ffi3Si LTtt, 0>JxiW? 

R c \ R 11 , R- 1 ti3lt57->;vii:Ltl4 > edfa l , 2-^#A'# 
~/Wfc^#ifc.a*j£i-5r t'A'*, flBR'COlxttR b coi 

t&fPflgJIfi^T •>^n7^;^H' = /l'I > 7U-W^ = 
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ft**, (3) -e^£*u5te£-«& [* (4) „ (4a) , (5) . (6 

) (7) -?mzfrz><k&V!)i>mm r?-*>* 

s< i/*/ 4 sum** ¥<DT V — /U#j\s7$~ /Ugft if) , t Kn^f-WH, T 
;U=i*i/m h ^ fgft if (DC 1 _ 4 T^^ * ->S) > T *S )V * * *S & 

(T-fe h =*r ft if gq C 2 - 8 0JD5!^T 'sivlr* i^S, V v*^ fls** 
10 ft if£>T V — /U # /V # =• yl-^-^r if ) > */W*f^r->A'fi % T/V^^r 

is* b dp v> =:;K x h^e/^/l/^^yH/it'OC 

,_ 4 T f^n dr i^- ^7/W7}?-7VSft if) , Anyygf (7^^, &3f. 
HftU^ftif) ->T7Sftif^>g«IS^e^bTVNXl> iv> 0 

(3) Six3fls£-4feH:, ^jaio^ia'JiiT^S. tfjxitf 
15 „ flSS&J-t Kn * V/uSSr^r*"* 7^ ^mmftft. *t®&l£7k 

<fc I* Xtt£<0tt&i:t&SB&JPWfc£-4& (ci) fe« 

i^i^/Kc^LT, 0"J;tf£o. ooo i~o. y^^att'fcS. & 

wssfit^**^ srW-rar^^v^ v»^fr^*ruTiB 

^H/A'Sf©***, ^|EX«APJE^^T, 0~3 0 0°C (#£L<tt 
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3o-25ot) m.m<DM.m-?4rt>tiz> 0 

■< ? b* it-&!&)-em& z frtzf&m, wm&mit&to <ci) 

10 ?*ft57yvy^y^i^;n:SLT, 0. 5=£/i>&,± (MX. 
fc^Hf/^Kt (^e^tfc) =1/99-9 9/1, 0* KB10/90 

15 T. 0 ~ 2 0 0 °C L<ttl 0-1 50t) @^<^)S.£|-X?ff tPtuS 

o 

^«j££ftfc&^#£TXte##£T, g?jfgHb^ (mx.t£. n,o 3 

25 , N s O-O n NO-Oa, NOi^if) £ $ it & £. £ «fc 9 r 
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W# l ^e/WC*t LT, mft, 1 ~ 5 O L < »4 1 . 5~30* 

5 1 5 (0*L< 141 0~1 2 St) gS©jaf|-etf ^^5, 

/VT ? 1/ ? 1/ , i -xf/vryvy^y, i, 3 -i^ J-AsT?-? 
15 1 -Ty^l/? S — 1, 3 -T i/v 5 ;*- — /K 1- 

^ F^v/Ty-ry^y, 1 -7t h^vr^^V^y, 1 — t K n ^ •> 
^f/i/T/vy^y, i-75/r^y^y, i-7tf;n?y7 
^•ry^y, i-^y^/f/v7;;7^?y^y, i -fJArtf^i/T y 
•?^yis^ i —x. >\'i$=.A'T y-?is y is ^ y >- 

20 i -r-fe^-^r ^ if^^-e^ § o 

(4) k&i^t. Ri?^ 7 , >/i'S i: LTH, buIS 1 , 2-v 5 
#>M?;=:/Wfc r wvg, buIhr* c oixin 1 

25 ^^-et)7tf;i'lW^oft-/H 1 # 

lcr-fe^-/uaE^»* Lv>„ R e \ R d \ R ,! i:fcMj5 7^*/H 
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o#«fi;r^Si:lTll> huIE R * 1 x R J \ R-McjoltST^^r^ 
Wia^: (4) "T**$nsfl:-&*© 5 *>x WIE^: (7) ti^57y 

^^*^»i*f*l*Sr&*ft£ , *-C*>'&. 5£ (7) K*3^T, RS.l5R cS 

io m^(DumMRrjr^^mt urr*. buIb*: O) xt* (4) (Dit&w 
a: (7) t*^^5fb^©*Mi:tt(i, i -r-fe^A- 



15 T?-?y?y— frs l-7tf^-3, 5-7^y^y^t-;K 1 
-Tir^/v-3-^^^-5-T^-^>^/— 1 -T-fe^^- 3 , 
5 -i^pt^-^^ 7 -Ty^rl"? S— /K 1, 3 - i^T-fe^-^- 5 , 7- 

y— 1 -T ir h 3 -Tir^/v- 5 -T^-^^^ / 1- 

20 7tf />-3-t KP^V^f/V-5-7^-7>^/-^^ 

T 5 y _ 5 - T y^r^$ J — 1 -T-fe^-/^- 3 -^y^/f^T s; y 

_ 5 _ y y-? $ ; —;V S 1 — T±'?-A'- 3 — # Astf* is — & — 7 
^9 J — 1 -Tir^yu- 3 y* 9 y% A/i&~fi'— 5 — T & ~? ^/ $ 
25 y _ /K x _ T ^^ ;W _ 3 yxx - 5 -7-^^ y -/u&^a^f 
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ChUiX^c [5. 2. 1. 0 2 - 6 ] T'fi^m&ftVmTfe) 

T i/;vS^tt5i* O h !) [5. 2. 1. 0 2 - •] t**!'!** 

#t88t5wiaJTS5, buIBiS (n) TUSJiSHIi'^ 

5 n [5. 2. 1. 0 »• "] vf|i*fl:£: HufETvvWfc#l t £rS^£-£ 

Mr esc ( 12) -<?m. snsny^^n [5. 2. 1. 0 2 

ft ] f^y^^flJlrt^it^X^So **5, MJ->^n [5. 2. l 

WES; (U) ©R'\ R'\ R'\ R* l lC*5fJ"5^n^vj^qF ; T/U 
10 *^S; t KB*i//H, t KP*->^f'/H5, T $ ySSV*^^^ 
■>^l0^i£ ; 7i/^I ; RTf^tib(D&il tv^St LTfS, milESC 
(3) \z.&VtZ>R'\ R'\ R" 1 £ WH£<D&i!>$M7ik£foZ> 0 
/«C*3, (11) CSC (12) -c*S^5fls^«t>^# 

is n-<Dmmm i ¥- (sc«k i/yssr^utv^^^i^) inn, 

y|, T^ 5 */^ f if© C i-iTA'^/H) , TV;H (T 

tf;H/^©Cz- s iiiSi7^/H, -<vyv t*^r y — 

3i f v/^;i/^ = ^£^ ,*?tf>c 1 -47;V3*v / -*;v^-/H'j:. 

25 sc (id mfiaffi^^sniiR^srW-ra f 

y*/*n [5. 2. 1. 0 *' e ] ^flS^fls^ BUlESC (3) -e* 
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5£ (11) T&SftS LTW:, If, Fy->^ [5. 2. 

1. 0 *• 6 ] 7**^^ l-^f;H!)^?n [5. 2. l. 0 8 ] 
V. 1 — cr^-yv h UV^P [5. 2. 1. 0 2> 8 ] f % V, 1, 7 - 
^f;H!)->?p [5. 2. l. o *• 6 ] "fiJ^, 
p [5. 2. l. 0 2i 8 ] -r # ;/ , l-t Kn*^HIi/?n [5. 2 
. 1 . 0 2 - 6 ] V, 2 - t Kn*»> h y v-^ n [ 5 . 2 . 1 . 0 2 " 8 

1, 7-i?t Ku*i/HJi/^n [6. 2. 1. O 2 6 ]^ 
1 - ^ h*^HIi/^P- [5. 2. 1 . 0 2> 6 ] 5**^, 2 
h^-^hyiX^n [5. 2. l. O a - e ] t**^, 1-Ti?h3fv'hy 
v^n [5. 2. 1. 0 2,9 ] fUl/^ 2-7t h^i^HJV^B [5 
. 2 . 1 . 0 2 - 6 ] -r # 1 - t Kb 3r is* ^-/U 1- i) o [ 5 . 2 
. 1 . O 2l 8 ] =?U V x 2 - t K » * * ^-/v Ky^^n [5. 2. 1 
. 0 z - 8 ] 5** l-T$n'JWo [5. 2. 1. O 2,6 ] 
„ 2 -T 5 J \- V is? & C 5 . 2 . 1 . 0 2 - 6 ] f*3&i^ % 1 -Tir^A- 
Fy-y^n [5. 2. 1. 0 2> 6 ] 7*#Z/, 2-Ttf/l'7 5y 

b y i/^ o [ 5 . 2. i . o 2 - •] i -^y/^/vr ^ y h y 

a C 5 . 2 . l . 0 2l 8 ] 2 ;V7 5: / h y %/ 9 

u [5. 2. 1. 0 2 ' 8 ] t**^, l-*A'Zl?^yl>^i'^o [5. 2 
. 1. 0 21 6 ] t**^, 2 h y n [5. 2. 1. 0 2> 8 

] ^# V % l-i hif^^^^^;H> Uv'^P [5. 2. 1. 0 2,8 ] 
2-i^->*/^ = /VF , Jv'^t3 [5. 2. 1. 0 2 - 8 ] 
l-nhahy->^n [5. 2. 1. 0 2 ' 8 ] -7=' # ^ , 2--K 
nhyi/^n [5. 2. 1. 0 2 - 8 ] # V , l-7tf;VFy-y^n 
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[5. 2. 1. 0 *• 6 ] 2 -Tir <f-A> Y ]) *S 9 & [5. 2. 1 

it (12) t*3V>T, R'\ R * 2 % R' 2 l^inTV;vStL-C 
|BR'COSXttR b CO£}ciB^-rST WUgft^ifMf bttS. 

^titTd-^^K, ftfrT U^o R'\ R' 2 , R r2 

10 , R'^aaitsr/u^/Hi ; t KP=5ri/^S, t K c * * A' S * T 
^SRUf^^^^^S^^li ; Tv^^Ifc tttt, hu IS R ' 1 R 
*\ R ml K.tsH&T b mm^m^m^^^ &° **** RPl - 

r«\ r-\ R-'&fcmm+nm&Kte. fci&^zy, t ko^wh 
2. i. o 2 - 6 ] f*>y. 2, e-^rtf^h^^^ 15 C 5 - 2 - 

1. 0 *• a ] r^^v 2-rtf A'-7-^f^M)">^ B t 5 - 2 - 
20 i. 0 6 ] f^y, 2-7tf;l'-7-xf;H>!)->^n [5. 2. 
1. O 2,6 ]-^*^ 2-T-t^^-l, 7-i?^f^HJi/;P [5 
2. 1. 0 2,6 ]-r#^ 2-7tf^-7-t Ko^i/fDv'^n 
[5. 2. 1. O'-'lfjO. 2-T±f^~l, KP^fV 
h y n [5. 2. 1 . 0 2 ' e ] 2 -T - 7 h* 

25 V y iy^ n [ 5 . 2. 1 . 0 2 " 9 ] f * 2 -Tir^/l'- 6 h 

V V '>* P C 5 . 2. 1. 0 2 6 ] T^V, 2 -T-fe is- 6 - 
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TtfA'Fyv'^ [5. 2. 1. 0 2 ' e ] fill^^ 2-T-fe^^-7 
-t KP#*/^f ^h'Ji/^n [5. 2. 1. 0 2 8 ] ^ # V % 2-T 
ir^/v- 6 - t Ko*'yp« ^-/u fy->^n [ 5 . 2 . 1 . 0 2 - e ] ^# 
>\ 2 -Tir^A-- 7-75; PJi/^n [5. 2. 1. 0 2 - B ] # 
5 V x 2-7tf/l'-6-7?y hy->^P [5. 2. 1. 0 2> 4 ] 

2-7tf;V-7-7t^7U hy->^n [5. 2. 1. 0 2> 
"] ftf i^, 2-7tf/l/-6-7t^^7? y hliV^P [5. 2. 
1. o 8 ''] f^»y, 2-7tf;v--7— <y/^;V7$y 
[5. 2. 1. 0 2 - e ] V % 2-7tf;V-6-^y^^^7?y 

10 HJi/^Q [5. 2. 1. 0 2 ' 6 ] 7 -jj 

*i/h!Ji/;n [5. 2. 1. 0 2 ' 8 ] 7 s i3 ^ ^ 2 - T i? ^ A- - 6 - # 
Astf* v- h U i/^ o [5. 2. 1. 0 •• 6 ] -t^^ s 2-Ti?^A'-7 
-lhdf.>^;l,#-;H>yv^D [5. 2. 1. 0 2> 6 ] 2- 
7tf;V-6-i h^rv'^/U^^/VMJi/^o [5. 2. 1. 0 2 ' e ] 

15 9**^, 2-7tf/V-7--hnhyi/^n [5. 2. 1. 0 9 ' 6 ] 
9*J&>\ 2-7tf^-6-=FP HJ->^D [5. 2. 1. 0 2 - a ] 
T^W^j&SSMffeftS. r.*L?> ©ft ail' KfcXtfa^yfc 

, 7WH^^f5i*©f*U I'fmfr 3 « 
&fc£, Buia^ (13) T?* 5^5-9** y ^»*ft:tS(rffir^MkfflfcSrS 
JSS-tfS £ t l-J: "9 > 3*125$: (14) T^$H5f^!)yi^^#R 

25 flit Eft (13) tf>R«\ R ul (C*3tj-^^o ^ >-J^^ ; T^^f^S ; t K 
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m ; TU/um ; RX*^frt><Dfti£. Liogi: LTfi, itSfE^ ( 3 ) KLfclt 
/^jo x it (13) -Cg^ti^^ [5£ (14) TffcSixSflS^fcfcl^* 

if © C i/vwS, *<vV4 /u£fc JfOT y — /v^7/U/}?-/^ 

gftif) , t Kn*^S, 7A<3*Vli (p 1 

10 t^«>I, ^< y/>f /v^-^r if <Z>T y — ^^^/f-zi't^ffS* if 

^ V 3f ^tf/VzJ^/Vgifc if CD c - J;^ * ix- ^1* if ) ^ 

is 5£ (13) -e^stb-Mt-^ra:, flna.fi, ^^^i-TK^J^^^W-r^^ 
# y ^mm-fczmnt lt« huie5£ O) 7*s*i5r^y#yft^ 

(13) -CmZfrZik&to t LTIl', #J;Ui, rXVls. 4a-;*^/U 
20 -7*;*/ y 4a— ^^jVyZjJ V 4a— t Kn* 'J ^ 4a— ^ h 

i/f^yy, 4a-rt h^i/f^y y, 4a-t Kn^f^^f^r^y y 

„ 4a-T $ J 7 s iJ y V, 4a— T-fe^'/l'T 5 / f*# U ^ 4a-^>y*-Y/V 
T 5 > T** !7 2^ 4a-^/^>i?^r v^'TJ y 4a-x h^t/^/l/^s^T* 
^y>, 4a--bnr*!)y, 4a- T "fe f^f* y ^ * if ^Jtf "C # 5 

25 „ - tt b<Dit&y?iizn, -y^Mu 5 h7y^^^^tH5o 
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2 - ifX/utf^/uitG-tofettlfc-t 5 T iyjum, m*.t£* BflfER'COg 

5 yvS, #(dT-fe^^SdS$f * bv^c R l \ R"fc*JtJ57W 

I©^iS; T^Httttt, h5IBR c \ R d \ R 'Miifctt 5 TX"* 
;Hf i:Pf©S^i/Ti?#5„ fc*s % R l \ R Bl «iIf©^i; 

tf> sj&i-j: t> t kp * ^frm^m&tsftzm&i) &z> 0 

buIBS; (14) ^mztiZik&totemmftit'a-V'i-v&Zo s: (14) -e* 

^tlSft-a-iO^M^LTtt, 4a-Tir^/V-7 :? # y 4a- 

15 4a-T-fe^/U-8a- t KP#V7*!)y, 4a- T"fe 8a- ^ h^i^ 

7** »J i', 4a— T"fe h^S^-Ba-T-fe^-^v** 1? V % 4a-Tir^/P-8a 

- t Kd *f-*' 3 fji V 4a-T-fe^/V-8a-T 5 /t** U ^ s 4a 

- T ir ^/W- 8a- 7tf /V7 ^;f*y 4a-T-fe : ^/W--8a-^<^y~ 
^^7Ur*!)^, 4a-Tir i 9 L /V-8a-^7/V^df v"^* y V, 4a-T 

20 -fe^-^-Sa-^ >. ;V /V-r# y >\ 4a— Tir^/l' — 8a— h P 

f*yy, 4a, 8a- i?T±7'A' J f# U tf* 0«l ?F £ £ 0 

tit. *&w<dt is frfcmxKT U ^m^mik&wcowimmzmm-t 
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-rt£t>h. antix. (15) x^&foz&mmk&yot, (ad mm^. ( 

2b) 2 - 1?*> fri$~>v\k<&lfo?L\%Z:<D t Ko * ^Mtq& 

, (B) i&m, isitf (c) (ci) &JSHt£^&tf (C2) MIE^: (i) 

5 £*lti><5t wWb#Jt £5&£*-c> HtflE^: (16) x^£n5<b-^4& 
£r£fifc£-£s #5>*tfc5£ (16) "C* £ *vS 4b£-4fc «r M5c U, pflE^: ( 

17) -e^n-Mb^i u :mfcift*Rjefcffc-*"3 r t 9 , fiuia 

it (18) T*3t ^5Ufti s H b*v5„ 

(is) x^frS^StsMb-a^Ktes mriB«a»W-j!t5S;fl;£-*» (ai) 
10 f£}?&<£izfrz>o #t-. ^^k-S-ya t lt, HutE*: (3) x^£*us 

T#i-^Z ^ (ID T'S$tl5 h U ^ a [ 5 . 2. 1. O 

»• •] y*#^mm&. RTf&: (13) -c* stvs^* y ^n*#* ifas# 

(2b) jCjoV^r, R\ R', R'Ul:j3tt5£HbzK*g. 
15 b T (is jtt3BR*fc.*m5&fc7K*£» **at£fcP#<0S#«ln*<**t 
5„ R l Rt;S-CH (R') (R*) W\ 0£L<te, J^^^C1~4<Z) 
7^;vS (^^/v, a^/K T^tVu, -ry^ntvv, ^f/Vs V 

20 it (15) -e^£H-Mb-£4^T wWfcJiHufa*!^^^^ £ 9?t? 

;tiJ5-ef 5» 5t (16) -C^^^S-fb-^fecoilTC^x #|x.tt\ Tk^HbT 

;l/>^^Ayf C?^, h V *Afc*f©4tJR**«Hfc'fr*> 

KJ:5 3B5g8u R hftfettft if Srffiv>fc««3t5cft 

j& if iz: J: <9tT9 ±IBil7u^ C X > i^^/v 
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Sfc&ft:** ; /u* if<OT^ = — /US ; am * ^ © ;& ^ # R 

1 0 0- 1 5 0 TCS£tf>ffl.£Tfr o 5t (17) -?*£;h,5 

5 <£>#£T, ans&Jgft (09*.tf-hfB«*tf>»«Efc£) 0-i50t 

ovnt, J: <9 M,ft&)\zm.WirZ> 0 TIBKJ&IiM^T*^ $ «fc 5 fc» bu 
10 (3) ■ei^ti57^y^yi^^iJ4Ht 1 r ftSriffilST 

s/vWfcEJSfcttb* 5£ (4a) ti^57wvstf7y7y?y^ 
&^-e, s: (4a) -c*$HS<k-g-»*il5cLT, (5) -e 

15 



20 




(5) (6) 

25 ±!ERjftXm5U::*^T, ft (4a) (f N R c2 , R d 2 , R ,a tt % R — X 
l^^ot, ^ny^JJR^., r^^r/us. §*t 
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»4MIBt ^ tlii^t, 5£ (5) R e \ R a \ R t3 fi, I^-Xtt 

Tti^t KnJfv'^f/H^TpL, R\ R t ffl CS* Sr^i" 

10 o 5fc (6) R c \ R d \ R * 4 }i N ^-Xlil^ot, 7K*J^^> ^ 

&mmxfcm£frx\,^xt>£\<^ K^v'>f;n, ^is-?M 
£*x-cv^t> «tv>r s: &m&xi%nt$ft-x^^xt>£\<^jj/i'#*i' 

R e \ R d \ R e \ R ca , R d \ R°\ R e \ R d \ R* 4 i£*m3^ 

pfBR c \ R d \ R el {C*5lt5r7V^r^S^tl^«^>S355^J^-C#5 0 
20 R c \ R d \ R°\ R c \ R 4 \ R* 4 tCibMtS rg&g£;frLT 

9£5u£HT7fcj££H5ti!feg£;t*-r5o S&fc, R e \ R d \ R " 4 
(;:*m5 rg&S£;fiFLTi>Tt>«tv^ = /vgj tt\ SfrlEg^S^WL 

25 tffiS^S^-r-So 
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fris^m-fr (10) l^itS'HTti, 




(9) (10) 



5£*, R c \ R di > R*\ R', R'tttfraBfcHSCStlfc-CfcS. R h te 

^itm tfrfcZ^Z Z. t IC J: 9 , a&t'^o ^K^g&Lfc t' = ^ 
l^^tST^y^ilft: (8) £ S„ RJ&tt^ il 

~ 1 5 0 °CUM(Dffi.£T*n 0 Z. h 5 0 ^ (4a) X'M 
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V >fr (9) LfcSK J&LfcKfc\z.Wi-fZ z t K. J: 9 . a&lCv'TyS 
^g^Lfclf^^S^^-r-ST'y^^^ V^^fls (10) ^r#S^td5-C 

£5 0 5$ (4a) -zmzfrzit&mh i/ri"(kMt<DB:fctt. i&ntcjsc 

*£!&&£*) 0-150 tl* ©aatft ? C t i5-c§ 5 0 i/TVt 

Kyy«: (9) <z>Jft t? y W£ b*<D&m$> , 0-2 

o otll^oig.^-e, Mx^r^^mt V b*v>J&.fcM%ftR} 

r5Lx#bix^ * (s) xtt do) -zmzfrzr 9 >n 
mitt. mm&.Hhft+<Di¥-&&&& t Lxmmx&Zo 

±f2<E>:fr8z-e*t bnfczt (is) -?m$tiz>¥=.ji'm-$ftg>mmt&v>> 
t?-?>? >mm&, hDi/w [5. 2. i. o •] 7 s 

m r £ ict 9 , *rj&-r 5 atrial (19) -r*sn5 = **^s^^r 

$Hb#J£ LTB, ^^*«tt<03.^w^tt-fil*^4r^#*'>fl:i"5 
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, S^otUK SJ&M&tt. io~io o'C^g-Cfe 

5 o 

5 kje»t&. £j«;£j**m, mmnxm. ma, ^*ts 

^^»»«c*»3S-t-5-i3S s "ets. a: (20) r c \ r'\ 

ttv^tiV^^Stt, stflBR c \ R 4 \ R'-^SSt-ta^oy^iB 

^ % r 7\'*frmmtmm<Dm&W7F-zz 5, r c \ r'\ r* 8 i- 

^^fv'S^f *t5o R'. R*^Bul2tl^CS*^*-rc 

^ (20) X&ZftZTf-rl'* lsmmfc<DtpX't>. R^^^T?^^ 
Z ^mMfcKli, R c \ R d \ R , >9^>*< irtioii, iRSS"? 

20 7^1, £ m L X x t> J: v^br =. /HX »*» 

5* (20) ■c*SKST^-7^^^«l*flc«)^:ftW*«lli: L-c, 
25 , 3- (i, 2-^#3r->^7W) - i- t^'-7^^ y-^svrwt 

Kn**/A'S««f*:x 1- (1, 2 -^jK^ i/m^/u) - 3 - # /V *}? * 
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1, 2 Jf?^r v-^^/V) T^V*^, 1- (1, 
/V) - 3 - \Z ~ >VT # ~* 1/ $ 1, 3— tT* (1, 2 

S^tT^vy^y^, TWH^f Ml>>;n [5. 2. l. 0 

. 2. i. o »■ *] ^x^mmft. v ^mmfrtt z *$hm£ < mm 

T# -So 

*fc, ^^B^JJiiixJi, ff&fcT ?-W9 v^jgflc, h'J'^B [5 

. 2. i. o 2 ' n T*^mm&. Rxfy** v ^mmfctfmmzfrZo 

Utt^l l 

7^^^ y3 5 t*Tir^/H 8 5 U ^t/K ttfift = K ( 

II) 0 . 0 15$!)^ XI* Wife 3 m 1 rol^ft?:, ®?^#ffl^T ( 
25 1 a t m) , 6 0 tT* 4 #ffflffiW Vtc 0 fcfoWltp <D±f$.%0* X f w 
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„ 1 -T-tf-A'T ?t V* V (IR^ 5 0 %) v 1, 3 -^Ttf/UT ? 
-r 1/9 is (42^2 3%) % l-7tf;P-3-7yw?y-;l/ (IR^ 

4%) x \ — t P-w* ; —n, (j|x^3%) „ SU!2-7^y^yy 
(i|x^3%) asij^LTv^. 
5 [l. a-i'rtf/i'T^y^y©^^^ h;pf-^] 

I R ( c m -1 ) : 2 9 3 2, 1706, 1453, 1344, 125 
3, 1192, 598 

"C-NMR (CDCh) 6:24. 4, 27. 8, 35. 5, 3 

10 7. 4, 3 8. 5, 4 6. 6, 2 1 2. 9 0 

ftfa^h (II) <£>te/B4$rO. 0 0 15 ^ LfeW^U, 
HJfetfil i t mmnflift&ftitzk ^5, r^vy? ^<^ig<b^9 7%-c 
s 1 -Tir^/^T^-^^^ ^ (4X^2 9%) x 1, 3 - i? T ^ A>T & 
15 -v^Zl/ (J|X^3 5%) „ 1 -Tir^yW- 3 -7^?y^ y — A- (HK^ 
10%) % 1 -T^>* y -yv (JR^2%) „ ^1/ 2 -7y-?y^ J 
V (l|X^4%) ^4^LTV^fc„ 
HJfe^J 3 

mm=is<jUh (II) tdft^T, a^H7tf/l'7t htF (III) 
20 £0. 0 1 5 $ V ^A'ftffl Lfc£**Mi, ^]!ife0*J 1 i li^Wj&f^SrfTofc 
ir T¥-? >-(Dfe4k^ 8 2 l -7irf/V7^-7y^y ( 

J|X^5 1 %) , 1 , 3 -^7t^7^vy^ is (l&^2 1 %) „ 1 - 

T-fe^/u- 3 -T ^-v ^ y — a (iR^ 2%) „ i-7^y^y — ?\> 
(4X^2%) % W2-7^vy^yy (4X^3%) dS£fi£LTV^c 0 
25 ^Ifg0)j4 

gfcga^vh (ii) Kftx.T, ^ti>;V7tf;U7t ft h (II) 
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o. 015^ ^/me/s LfcEit*H\ mmm i tmrnvrnftzn ^tzt 

~<5, 7 ^9 ^<DfcfcZ& 9 7 %T, 1 —T-tf-A'T ? ^9 > (Jfc 
$2 4%) , 1, 3 - VT-tl-A'T is («R$3 1%) , 1-7 

•fe^/V'- 3 - 7 P^ls? / — (i|2$ 12%) , 1 -7yvy^ y — ;v 
5 (lfc££3%) , 2 -T^-r y ^ (IR$3%) aS^J&LTV^C 

5 

1, 3 f/l'T^y^ ^3 ^ y ^e/K eTtf/ns?';** 

„ f^^=iX;lx h (II) 0 . 0 1 5 5 y &Utgf^3 m 1 GD^^^^ 

, ^*#ffl^T ( 1 a t m) N 6 OTC-TMBt^tf^LfCo KJ&&^tf>£l 

io j&^fc;**;*-^ o-^ ##fl^ X vm^tzb z*>. i, 3-^^ 

f ^ryvy^ywfejbf 9 3%T, 1 -Tir^/l'- 3 , 
TV-?^?ls (ItX$4 0%) x 1, 3 - v?7i?^/V- 5 , 7-v^^l- 
T Pi- V* > 1 5 %) , 1 -7-fc^/U- 3 , 5-v?y^/V-7- 

r^^^/-/!' (H3t$5%) , 1, 3 —t?* 5 1/9 J 

15 — (iR$6%) % RTfl, 3-y^f;v-4-7^y^yv (ifc$ 
4%) LT^fc 

[1, 3 - i^T±^-/U— 5 , 7 - f;I/7 y-<r is? Z/O)*^? h }V 
* ] I R ( c m~ l ) : 2 9 2 3, 2847, 1696, 1454 
, 1359, 1191, 1155 
20 "C-NMR (CDCh) 6:24. 9, 30. 4, 31. 8, 3 

7. 8, 44. 0, 49. 0, 50. 1, 212. 9 

[l-T-ir^/V-3, 5 - 7 - T $ J — t\s<D*^>? 

I R ( c m _1 ) : 3 4 2 2, 2924, 1699, 1455, 116 
25 6, 10 5 2 , 6 0 0 

"C-NMR (CDCh) 6:25. 1, 29. 8, 34. 2, 4 
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3. 8, 44. 8, 49. 8, 50. 8, 51. 4, 70. 4, 212 
g^n^/V]- (II) (wtt^T . m.it^/<* h (ID 5:0. 0 3$!)* 

5 A,m^it&ftn&toms tmmnmtt&ft^fttz-z* 1, 3-^y?- 

y^l"?^ (4X^3 4%) , 1, 3 -^T-fef-/^- 5, 

^y^y 3%) , i-T-tr^v-3, s-i?*1-}\>- 7 -7 

tf-vy* y — (Hx* 5 %) , 1, z-*?*?-*'- f>-7 y-vs* J — 
10 /u (IK* 6%) . Rtfl, 3 -i>y ^/w- 4 -t^v* y V (4X^6 

%) as^u-cv^fco 
tt«{j^J 1 

15 %nm7 

g^n^A-h (II) 0. 0 0 0 6 ^!)*^, Rt^St^ 3 m 1 (DUG-®)*: 
, &5ff#ffl^.T (1 a tm) , 6 0lCC4^i#Lfc„ R£fK**>£ 

20 =f-)V7?-?^$ V(Dife^b*4 0 

7^y^y (l|X*8%. 1K$2 0%) , 1 -T-fef-ZV- 3 , 5-^ 
^ 7 - /y-? y — /V (trace), 1, 3 - iPtf-A'- 5 

-ryvy^ y — ;v (HX^ l 7 %, jt*R*4 3 %) , l , 3 -v>y 
4 _ r ^ y >- (4x^5%, lK$n%) iSiiJLTv^fc 

25 

o 

«#18 
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l, 3-^^ wyvy^y, frtf/K f|fift=iy</uh (n) , 

„ 1, 3-i/VfA'7^Ty^yo|Rft$3 6!6t, 
5 , 5 - *J* ^J^TV^r V* V (lfcS£ 1 9 %, 5 3 %) „ 1, 3- 

^Tir^/V- 5 , 7 -*J* =f-frT?-*^? V (trace), 1 
fvW-3, 5-^^f;V-7-7^vy^;-;l, (trace), 1, 
3 -^^ f-fr— 5 -T f-Vs* / -/V (Jfc^S 7 %, 31^^ 19%) , S 

i , 3-^^f^-4-r^-?y?yy (10^3%, ii#^8%) ^ 

10 ^LTV^c, 

f^Srtrofct 15, 1, 3 - f/V7^vy^ ^ofefb^ 6 3 %T, 
1 -T-fe^/U- 3 , 5 - i?t f/VT^vy^ V (lfc$ 1 8 % % 51^^ 2 

15 9%), 1, 3 —imsf-As- 5 , (t r a 

ce), l-Tir^/V-3, 5 - /• ^/U- 7 -7y-7V^ 7 — /U (l|X 
$2%, il^^3%) , 1, 3 -i?* 5 - T J —)V (J|X 

$24%, iliR$ 38%) , RX$ 1 , 3 4 -T ^^^9 J 

> (4X^5%, ^IR$8%) *4»SLtV^. 

20 1 0 

MMM 9 £ mM<D&ft%ftvtz t £ 5, 1, 3-^^^7^y^y 
<Z>feffc$ 5 9 %T*, 1 -Tir^U- 3 , 5 -i^ W^y# V (J|R 
$32%, il$R$5 4%) , 1, 3 - i^T-fc^-^- 5 , 7--/^f;I/7 
25 (l&$2%, ^#l$3%) , 1 -T-fe:^-/U- 3 , 

)V- 7 -7^vy^ / — ;V (Jft$l%, ^#«$2%) , 1, 3 - i^y ^ 
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/w _ 5 _ T ^ y — /U (IR^ 7 % % 'MW.%i 1 2 %) x 1 , 3 - 

4 -TPt^* / I* (H2^5%, »JR*8%) i«trtLT^ 

*j6£^i l 

/fl/f (II) 0 . 0 15?!)^^, RtffflsR 3 m 1 (DWL&tto*.. 
m%T ( 1 a t m) , 6 OtTMlSIRiatttLfco # 

(Dmit^8 2 %T, 1 -Tir^/V- 3 -T ? t *s 9 J — A- (HX* 2 0 % 
, ) % 1, 3 - v'Tir^A— 5 -7 9-*^ 9 7 -A- ((7*5%) % 1-T 

y- 5 -r^-^^9 y —A' (£-n-«x^2%) , i, 3 -7y^^9^ 
^^--/v (ifc*6%) > i -r ?-w9 y -/v (JR* 

l %) astiSLtv^. 

5 [ x -x-fe^-ZU- 3 -T 9'^r^9 y — A'<DX'<9 hJ^7 t —91 

IR (cm -1 ) : 3 4 0 1, 2897, 2854, 1683, 143 
0, 1019, 605 

"C-NMR (CDC 1 ,) 6:24. 3, 29. 9, 34. 8, 3 
6. 8, 4 3. 9, 4 5. 4, 4 9. 6, 6 7. 9, 2 1 2. 4 
JO [1, 3 -^T-fef-A-- 5 -7 9~W9 y — /HO^^^ hA-^-?] 

I R ( c m _1 ) : 3 3 5 7, 2944, 1693, 1187, 110 

9 

13 C-NMR(CDC1 3 ) 5:25. 0, 30. 3, 36. 6, 3 
25 8 . 0 , 43 . 5 , 45. 1, 50 . 0 , 68 . 9 , 2 1 2 . 0 

[1 -T-fe^A-- 4 y - 3 -7^ ^ / — 9 h/^T' 
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MS m/ e : 2 0 8 ([M + ]), 190, 175, 147, 11 

9 

[1 -7tf;v-2-t^y-5-T^vy^y —jua)^^? h/uf 

5 

M S m/ e : 2 0 8 ( [M + ] ), 190, 175, 148, 11 
9» 

SUfetftf 1 2 

HSfe^iJ 1 I^^O^-^i^ J: 1 -T-k'-Z-AsTP^ls* ^15 

10 4g, 7)ci{k7A'5-')Ay^>>A2 2 g, JV^if/Ux- ^/KZ>i£ 

HOOml Jn*.fc«. -ir7>f FiltigU jgStLT, 1 - ( 1 - fc K « 
^v^^/W) 7^y^8 7g?:#t ^*U~, i/^ ta^^r-^^ 4 O 
0ml, 9 7 1 2 g , &V'>i©A/f KP=Sf; 7 0 *C 

15 T4HTOLfe„ g^M^ULt, l-e^r^y^V2 
7. 9g£#7h (6 410/4 mmH g) 0 

'H-NMR (C D C 1 a) 6 : 1 . 4-1. 9 (12H, m), 1. 
9-2. 1 (3H, m) , 4. 8 — 4. 95 (2H, m) , 5. 65- 
5 . 8 ( 1 H, m) 

20 "C-NMR (CD C 1 a) 6:28. 5, 35. 5, 37. 0, 4 
1. 9, 108. 8, 149. 7 0 
##0J 1 

0 g % ^\^Hr^)V 9 0 0 m 1 . !i^y2 0 6tnl (DMS®)*: 1 
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^VSr4 9 g#fc ( 1 2 3 °C/ 1 1 m m H g ) 0 

I R (c m -1 ) : 8 7 6 (=CH 2 ), 733 (CCl), 665 
"C-NMR (CDCh) 6:28. 5, 36. 7, 39. 2, 4 
0. 7, 108. 8, 153. 3 0 
5 #%0iJ2 

. lg. 3VikM&0. 5g, h V * y /Vi/T= F 1 1 . 8g, 

«u ?&*PLt^$^ l - (i-^T/-i-hy^ y K'* 

#£>*ufcl- ( 1 - ~>7 ; - 1 - M) ^ f !) />t^f ;v) T 

y-^lsp^t ( fh7tFP77^45ml t, 2 1 7 m 1 £ 

}) J\ ( 1 1 g) (DfcmWi (7K : 17 0ml) ^rJnxfc^, ^- 
15 T^ttJfciiU tii^MLT, 1- (l-i/7/-l-tKB*Vx 

#btbfc 1 - ( 1 -i/T J - 1 - t Kn 3f i/ni^yv) T V^ls? V 
% S^^/^ftcD^-^^lg^ y ^St^^^t 0 y 1 7 0 m 1 Sr^JPX, 2 

B#R!! 31 RfKi^Hll^-f/HrilPiT 6 0 0 m 1 t L, r*t 

20 i^?^iPLfc4 n-^^6 o o g &*#L&a* £,anx.fc D **&Ji£2i2iL 

1- T y|17. 4 g^fc 0 

^jfc0>J 1 3 

T^-v^^ ^ 3 5 y t'7tf;H 8 U^^K N-t Ko*-> 

5 k o . 3 ^ y ^t/K si^Ayi/ h (ii) o . o i 5 5: y ^/u 

25 % RUm^3 m 1 <Dm-&yr}%, ^ifffl^T (latm), 75tfl 
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•r^fls (HX^5 2%) , RXf 1 -Tir^/V- 3 -7^?^^ / — ^ ( 
Ulite^J 1 4 

5 KfSi&j&Sr 8 5t, K&B^S: 6 USES t bfc^^-fi^^M l 3 t mm 

A'Ty-ri'? > (»ix^3 6%) , i -r-fe^/i^- 3 — r y-?^? y — a- 

10 [ 1 -Tir^A- 4 — T?t 7 is<D?>^? h/w-r — 

MS m/e : 1 9 2 ( [M + ] ), 177, 149, 120 

[ l — T±^-A^- 2 -T^^^9 J ISCD^^V hJV^r — VI 
MS m/ e : 1 9 2 ( [M + ] ), 177, 148, 120 o 
SliS^J 1 5 

15 Rfou&*8 st:, fcfctifmzi ommt Lt^^nmrnm 1 3 

^W&fE t TV-* is* ^(Dfeitm 1 0 0 %T% 1 -T-fe 

f^7^-?y?y (i&^2 5%) % 1 - 7irf /u - 3-7^vy^y- 
(HX#s3 2%) > i-7tf;u-4-7^v>;?yy (iR^4%) „ 
1 -Tir^/v- 3 , 5-7^y^^t-/i' (4X^14%) „ 1-T 
20 -fc^A'- 4-t^V-3 - TV^rl"? / —/^RXf- 1 -Tir^A'- 2 - $T 
y _ 5 _ T f-rl"? J — /U 8 %) LTl^fco 

] 

• I R < c m _l ) : 1 0 5 0, 1204, 1347, 1456, 169 
25 5,2932,3317 

"C-NMR ( C D 3 O D ) 5:25. 0, 32. 1, 37. 3, 4 
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3. 8, 45. 6, 5 2. 2, 7 0. 9, 2 1 4, 

mmm 1 e 

fcifcUSt* 8 5t, &.lfc\&m & 6 ^f^, N — t Kndfi/7^;i/^ ^ K 

(D^mm* o . e ^ y vtzsw-nnmm 1 3 1 mm(om^^n^ 

tckZ.Z> y TV-ri"? f(Dfc4tz¥ l 0 0 %-C> l-7tf;vryvy^ 
^ («R^3 0%) , 1 -Tir^/l'- 3 -T^^l/? / — A- 2 2 % 

) x 1 , 3 -^Tir^/^T^^V^ >- (Ifcsp 14%) , RTf 1 , 3 - ^ 
7tf;V-5-7yvy?;-/V (1|R§?S 1 2 %) ^^.^UTVNfCo 

%mm 1 7 

1 -^;V#^->7 is? is 3 % y ^E- /K t'T ir ^/H 8 5: y ^ /v, 

N-t Kf^f 7^MU*0. 3 5 y*>U % RRa^h (II) 0. 
0 1 5 5 y 3 m 1 (Dm-SVo*, @?^#ffl^T ( 1 a t m 

) x 7 S^C-CeR^JI^LfCo SM I f , ©M?:^^vh/77 
— ##rl-<fc <9P^fci ^3,1 -%A'i£* ->7^ V? i/Ofefk^ 9 
2%t?, 1 -Tir^/V- 3 -^/V^i'T^-v ^ * V (Jfc*fs4 6%) , 
1 -T-fe^/V- 3 — it Astf^is- 5—T P-V*? / —*> (I&^2 4 

%) i«t)fiLtv>fe. 
Ulife^J 1 8 

l, 3-i?^f;v7^vy^y3 ? ^/v, fT-tr^w l 8 5; y -^/v 
% N-t Ko ;i fV7^;W5 K0. 3 5 y ^e-/K &m=i V (II) 0 

. on?!) ^/k rt*#i63 m i <Dm&vo*s mm&mnT ( 1 a t 

m) , 7 5nc-C8l*Ba«i* L^t„ K)6it©4^^^^^n-7f/7 

$9 4%T, l-T-fe^-A'-3, ;l^7^vy^y (1R$5 8 

%) , l -Tir^/v- 3 , 5 - ^ ^-/u- 7 -7^vy^ / — jv ( 
J|K^2 2%) ^4^LT^fc„ 
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mmm 1 9 

v *r^k Lti&Lftnmmm 1 s t mm<owiiP*ft^tc t 5, 1, 3- 

^^f/V7y-7y^yo$sftf 1 O 0%t, l— Tir^/u — 3, 5 — 
- 7 -T / — ^ (JR*1 1%) % Rtfl, 3-^T-fe^-/U-5 

^ttffll 2 0 

iyKHJy^o C 5 . 2 . i . o 2 - 9 ] >3 * v ^e/K t'Tir 

10 tVW 18U N — t Kn*J'7^W § KO. 3 ? I) 

a^yv h (II) o . 0 15 5!; ^e/K StFit^ 3 m 1 (DUG®)*:. &m 
#BB^T ( 1 a t m) , 7 St-cet^jg^Lfco 4&>£ 

5. 2. 1 . 0 2> 8 ] ^(Dfcfcm 7 5 2 -Tir^/l^:/ K h 

15 V */9 n [ 5 . 2 . 1 . 0 2 " 8 ] x# ^ (Ifc^S 2 7%), 2 - fc K a 3f 
^ol^ KhUi/^n [ 5 . 2. 1 . 0 2 - 6 ] f** Is (I|K^ 11%) X 2 
, 6 - *J t K a df- S^cc yKhUi/^n [5. 2. 1. 0 26 ] 7* # ;/ ( 
IR^ 16%) x XWi?S/^ n [ 5 . 2 . 1 ] 7 s U^- 2 , 6 -i**^ ( 
JR^l 2%) ^4^LTV^c 0 
20 [2-rtf/t'xy KMJ^^n [5. 2. 1. 0 2 ' e ] T'XXDX 

MS m/e : 1 7 8 ( [M + ] ) , 1 6 3, 1 3 5 0 

mmm 2 1 

c i s — *fu y v 3 * v ^e-/k trr-t^A' 1 8 5 v n - t kp 

25 ^v'^yW ^ KO. 3 ^ U = h- (II) 0 . 0 15 51!) 

Rxfffi&3 m 1 (nm&m*. mmmm^LT ( 1 a t m ) , 7 5°c 
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ilJi^fcii^^ c i s !J ^^ifeib^ 6 7 %"C, 4a-7tf 

c i s — U V (IR^ 24%) , 4a-tKndrV-c i s 
# y >- (4R^ 4 %) , 4 a , 8 a - v?t Kn ^v-- c i s -v 5 "^ ]} \s ( 
5 flX^ 2 2%) „ RTf 1 , 6 - *s9 n ^# i^;*- V (Ifc5£ 1 0 %) ^£.fi)c 

MS m/e : 1 8 0 ( [M + ] ) , 16 5, 13 7 

mmm 2 2 

g£n/<^ h (II) 0 . 0 150*^ RXf&ma m 1 ^ 
fg#ffl^.T ( 1 a t m) , 6 0 t"C 4 mffl&W Lfco Sffci&'t 1 © £f£4fc 
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